Mango is one of the famous and fifth most important subtropical/tropical fruit crops worldwide with the production centered in India and South-East Asia. Recently, there has been a worldwide interest in mango genomics to produce tools for Marker Assisted Selection and trait association.
Introduction
As a member of the family Anacardiaceae, mango (Mangifera Indica Linn.) ranks second among 3 tropical fruit crops after banana due to its rich sensational taste, color, aroma and huge 4 economics significance (Litz RE, 2009; Srivastava S, 2016) . According to Food and Agriculture Organization of the United Nations (FAO), India holds the 1 st position in mango production followed by China, whereas Pakistan and Mexico rank 5 th and 6 th position respectively (FAOSTAT-2014; www.faostat.fao.org). In the Ayurvedic and indigenous medical systems, it counts for an important herb for nearly over 4000 years (KA Shah, 2010) . The substances in mango have high therapeutic potential. According to Ayurveda, mango tree comprises of different medicinal properties could be used to treat tumor, rabid dog, piles, toothache, diarrhea, cough, insomnia, hypertension, asthma, anemia, hemorrhage, dysentery, heat stroke, blisters, miscarriage, liver disorders, tetanus, wounds in the mouth and excessive urination. Phytomedicines should be sufficiently regulate based on this knowledge (Kalita, 2014) .
Mango has a small genome size of 439 Mb (2n = 40) and a diploid fruit tree with 20 pairs of chromosomes (Arumuganathan, 1991) . There are total 72 species of genus Mangifera from which most of them surviving in the rain forests of Malaysia and Indonesia (Nagendra K Singh, 2016). Mango has been widely cultivated in India and Southeast Asia for thousands of years. It has now grown throughout the world (tropical and sub-tropical) in 99 countries with a total fruit production of 34.3 million tons of fruit per annum (Galán Saúco, 2013) . Asia is the largest producer of mangoes, 76% of world production comes from Asia with the second and third largest producers Americas (12%), and Africa (11.8%) (Galán Saúco, 2013).
Mango is a rich source of vitamins (vitamin A and vitamin C) and minerals and popular for its attractive color, texture and juicy flavor covers the total area of 2,297,000 ha in 2010 to 2011 (Hiwale1, 2015) . The chemical analysis of mango pulp evinces that it has a relatively high content of calories (60 Kcal/100 g fresh weight) and is an important source of potassium, fiber, and vitamins (Marianna Lauricella, 2017). The nutritive value of mango is listed in (Table 1) reporting some data from the National Nutrient Database for Standard Reference (United States Department of Agriculture) (USDA, 2016).
This project aims to build a successful response to the difficulties currently faced by fruit science agencies in meeting the need of gradually increasing fruit demands. The project intended to contribute to the development of a framework designed to support the analysis of the vast data for the availability of mango genomic information. It will also provide a platform for genetic information of different varieties of Mangifera Indica from different countries to make the estimated data available for the scientific community and general public.
The genomic data inside the mango genome database is derived from mango leaf transcriptome and chloroplast genome sequences estimated by different countries and reported in pieces of literature in 2014 (Azim MK, 2014 (Table 2) .
Materials and Methods

Retrieval of Mango unigenes Data
Mangifera Indica
BLAST Analysis of Unigenes
The Blast Analysis or sequence comparison of unigenes of four mango cultivars were done against 1. Extract the sequence, name and length columns from the original file.
2. Extract the description of the species with the name from the resultant file.
3. Merge the two files with the common column name.
The Database Development
MGdb (Mango Genome database), a database with three-tier architecture was developed using Python, flat file database, and JavaScript. These three tiers are the client, middle and database tier.
Multiple web pages and separate modules are developed for browsing and analysis. The user places the queries in client tier which sends the request to the middle tier that has a role in server-side scripting using python to fetch the data from a database (Iquebal et al., 2017) . The database includes genomic data from different mango varieties (cv. Langra, cv. Zill, cv. Kent and cv. Keit).
Construction of Analysis Tools
BLAST
The BLAST (Basic Local Alignment Search Tool) is an NCBI tool integrated into the website which allows the user to find the similarity of their entered sequences with our four analyzed unigenes datasets of mango cultivars. It employs a measure based on well-defined mutation scores.
It uses the dynamic programming algorithm and directly approximates the obtained results for optimizing this measure. The method is faster than existing heuristic algorithm because it can detect weak but biologically significant sequence similarities and is one of the most used algorithms for alignment (Altschul SF, 1990 ). The search result will be shown in an easy-to-read table format and can be further expanded with a single click on the hit for related information and for an alignment view.
Multiple Sequence Alignment
Multiple sequence alignment is a sequence alignment of three or more biological sequences, which 
Phylogenetic tree
The Phylogeny module of the website uses CLUSTAL W (http://www.genome.jp/toolsbin/clustalw) to do the alignment between multiple sequences. The tool is capable of handling some very difficult protein alignment problems. If the first alignment results are accurate or the data set consists of enough closely related sequences then CLUSTAL W will usually find an alignment that is very close to ideal (Thompson, 1994) . This section of the website requires multiple sequences in FASTA format (either uploaded or pasted in a space given) and uses the ClustalW algorithm to find the ideal alignment. The results will be shown in a text and tree format with the facility to modify it with a different color of the clades and labeling and allow the user to extract more information from it. The results of the blast here can be further analyzed for the phylogenetic similarity and the results can be saved in different formats.
Plotting
A plotting is a graphical technique and the pictorial representation of the data which evinces the relationship between two or more variables. After the analysis or alignment of the sequences, the user can plot the resultant file to see the graphical results. This section of the website includes the "compute sequence length" plot which uses the histogram tool to show the relationship between sequence length and base pairs. The user can use dot plot (simple and multiple sequence dot plot) to see the pictorial representation of the alignment of two or more sequences, similarity plot to find the similarity % of each residue in the sequence and GC % plot to find how much GC content is present in the uploaded gene sequence ( Figure S2 and S3 in Additional File). The graphical results can be further amended to get the better view or the focused area.
Results
The four mango cultivars from cv. Shelly and cv. Kent unigenes datasets respectively. The homology search of these ORFs of four mango cultivars showed 57-100% similarity with sequences in Swiss-Prot database. The calculated probabilities for a variety of parameter choices by using the random model and scores are recorded in (Table 3 ) (Altschul SF, 1990 ).
Discussion
Mango (Mexico)) were processed using three methods: comparative searching, mapping, and annotation.
Comparison of assembled unigenes with Swiss-Prot and NR Databases
The total unigenes of 232329 from four different countries China, Pakistan, Mexico and Israel were first processed to find the ORF's and then for the homology search in which the ORF results
were BLASTed against Swiss-Prot database to find common transcripts which were then mapped and annotated to complete the process. The process was performed locally on Linux platform and the results are shown in (Figure 3 and Table 4 
Development of web-based mango genomic resource
Though a huge catalog of phenotypic information of mango and the related basic information is available in mango resources information system (www.mangifera.org), there are no web-based genomic resources available particularly of mango (Iquebal et al., 2017) . The four datasets of mango cultivars (cv. Langra (Pakistan), cv. Zill (China), cv. Shelly (Israel) and cv. Kent 
